Co-ordinate Systems for Physics

In common physics notation, € is the polar angle from 7
the z-axis to the radial vector r, ¢ the azimuthal an- .pP
gle from the a-axis to the projection(p) of r on the axy-
plane.
7
Cartesian (z,y, z) 0
Vector notation o
r=zi+yj+zk r=g2i+yj+ 2k
2
Volume element )
dV =dxdydz
Langrangian (Central Conservative Force) o
L= %mi‘2 -V= %m(:ic2 + 9% 4+ %) = V(x,y, 2)
Cylindrical Polars (p, ¢, 2)
P 2+ y? x pPCos
o | = | arctan(y/z) y| = | psin
z z z z
Vector notation
p cosp  sinp 0 i i cosp —sinp 0 p
@| = | —sinp cosp 0 j jl| = |sing cosp 0 @
k 0 0 1 k k 0 0 1 k
r=pp+zk r=pp+ppp+zk
Volume element
dV = pdp dpdz
Langrangian
L=4mi® =V =im(p> + p*¢* + 2°) = V(p, 0, 2)
Spherical Polars (r, 6, )
r V2 +y? + 22 T rsinfcose
0| = arcos(z/r) y | = [ rsinfsing
® arctan(y/x) z rcost
Vector notation
7 sinfcosp sinfsing  cosf i i sinfcosyp cosbcosp —sinb
0| = | cosfcosp cosbsing —sind j j | = | sinfsing cosfsing  cosy
P —sing cosp 0 k k cosf —sinf 0
r=rrv I"z?*f'—i—r@é—krsinﬂgbgb

Volume element
AV = r?sinf d dyp dr
Langrangian

L= %mi‘2 —V =1Im(?+ r20% 4+ r?5in?092) — V (1,0, ¢)
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